Increased expression of protease-activated receptor 2 and 4 within dorsal root ganglia in a rat model of bone cancer pain.
In an effort to understand the underlying mechanisms of cancer-induced bone pain, we investigated the presence of two protease-activated receptors, protease-activated receptor 2 (PAR2), and protease-activated receptor 4 (PAR4), in dorsal root ganglia (DRGs) neurons in an animal model of bone cancer pain. Female Wistar rats were randomized into three groups: tumor-bearing animals killed after 14 days (D14) and tumor-bearing animals killed after 21 days (D21) group and a sham operation group. After establishment of the Walker 256 carcinoma bone cancer pain model, behavioral tests were carried out to determine both the spontaneous nocifensive behavior and the paw withdrawal threshold (PWT) of mechanical and thermal hyperalgesia in these rats. Subsequently, real-time RT-PCR, Western bolt, and immunofluorescence were used to determine the messenger RNA (mRNA) and protein expression of PAR2 and PAR4 in the ipsilateral lumbar 4-5 DRG neurons. Rats in the D21 treatment group displayed a significant increase in spontaneous nocifensive behavior scores compared with the sham group as well as a considerably decreased withdrawal threshold in mechanical allodynia and thermal stimulation. Compared to sham group, the relative mRNA and protein expression of PAR2 and PAR4 was significantly upregulated in the D14 group and D21 groups, concurrent with tumor growth and proliferation. In addition, we identified the co-expression of PAR2 and PAR4 in the DRG neurons. The upregulation of mRNA and protein levels as well as the co-localization of PAR2 and PAR4 in DRG neurons suggests their novel involvement in the development and maintenance of bone cancer pain.